chemically with plant cellulose, but very different in its higher-order structure (11, 23) . The specific structural features of the bacterial cellulose account for its unique physical properties including high tensile strength (23).
We isolated a strain, designated BPR 2001, from a cherry as one of the most potent cellulose producers (15) . Good growth and good cellulose production were achieved by agitation cultures of the isolate BPR 2001 (15) . The known cellulose producers are, to our knowledge, isolated in static cultures and produce less cellulose in the agitation cultures. The isolate BPR 2001 was identified as an Acetobacter species (15) , but the precise taxonomic position has not been clarified as yet. This paper describes the characterization of the isolate BPR 2001 and the proposal of a new subspecies.
MATERIALS AND METHODS
Microorganisms. The bacterial strain, designated as BPR 2001, was used in this experiment. This strain was isolated from a cherry as a potent cellulose producer under agitated culture conditions (15) . The reference strains used were the type strains of Acetobacter xylinum (10, 17) , Acetobacter hansenii (9,10), Acetobacter liquefaciens (9,10), Acetobacter aceti, and Acetobacter pasteurianus.
Assimilation of ammoniacal nitrogen. The assimilation of ammoniacal nitrogen was examined for the isolate BPR 2001 and reference strains of acetic acid bacteria. The test medium (5.0 ml) contained 50 g D-glucose, 3 g ammonium sulfate, 3 g KH2PO4, and 2 g MgSO4.7H2O, per liter of distilled water (pH 6.8) (1, 22) . The bacterial strains were incubated statically for 7 days at 28°C. The bacterial growth was judged based on the turbidity of the broth or pellicle formation. Utilization of amino acids as sole nitrogen sources. The bacterial strains were cultured statically for 7 days at 28°C in a medium (5.0 ml) containing 30g D-mannitol, 1 g L-amino acid, 0.001 g biotin, 0.001 g calcium pantothenate, 0.001 g thiamine, 0.001 g folic acid, 0.001 g p-aminobenzoic acid, 0.001 g vitamin B12, 0.0015 g pyridoxal • HCI, 0.0015 g niacin, and 0.0015 g riboflavin, 5.0 ml of salt solution A (100 g KH2PO4 and 100 g K2HPO4 per liter distilled water), and 5.0 ml of salt solution B (40 g MgSO4.7H2O, 2 g NaCI, 0.2 g FeSO4.7H2O, and 1.5 g MnSO4 • H2O per liter distilled water), per liter 0.2 M Tris-maleate buffer (pH 5.4) (2). The bacterial growth was judged based on the turbidity of the broth or pellicle formation.
Formation of 5-keto-D-gluconic acid from glucose. The bacterial strains were incubated with shaking for 7 days at 28°C in a medium (5.0 ml) containing 30 g glucose, 2 g yeast extract, and 3 g peptone, per liter distilled water (pH 6.4). The formation of 5-keto-D-gluconic acid was measured by high-performance liquid chromatography on a Shodex model OA with a Shodex Ionpak KC-811 column. The samples were developed with a solvent composed of 3 mM HC104 at a flow rate of 1.0 ml per minute.
Ketogenic activity for glycerol. The bacterial strains were incubated with shaking for 7 days at 28°C in a medium (5.0 ml) containing 30 g glycerol, 2 g yeast extract, and 3 g peptone, per liter distilled water (pH 6.4) (1,22). The production of dihydroxyacetone was detected by the addition of a small volume of Fehling's solution.
Oxidation of sugars, sugar alcohols, and related compounds. The bacterial strains were incubated with shaking for 24 h at 28°C in an adequate medium (120 ml). The bacterial cells were collected by centrifugation from the cultured broth and washed two times with 10 mM phosphate buffer (pH 6.5). The oxidative activities of sugars, sugar alcohols, and related compounds were estimated from the decrease of dissolved oxygen in a reaction mixture (ca. 5 ml) containing 20-40 mM carbon compound as substrate in the presence of the washed cells (cells were concentrated 120-fold and added to the reaction mixture of a volume of 50-100 al) in 10mM phosphate buffer (pH 6.5). The dissolved oxygen was measured on a dissolved oxygen electrode apparatus (Rank Brothers Ltd., Cambridge, U.K.) for a maximum of 10 min.
Growth on and acid formation from carbon compounds. The bacterial strains were incubated with shaking for 7 days at 28°C in a medium (5.0 ml) containing lO g carbon source and 5 g yeast extract per liter distilled water (pH 6.8) (1,22) . The bacterial growth was judged based on the turbidity of the broth or pellicle formation. Acid formation was detected by adding 0.002% bromocresol purple to the cultured broths.
Determination of ubiquinone systems. The ubiquinone systems of BPR 2001 and the type strains of A. hansenii and A. xylinum were determined by the method of Yamada et al. (18) .
Determination of DNA base composition and DNA homologies. The DNA base compositions of the bacterial strains were estimated by high-performance liquid chromatography (4, 14) . The DNA-DNA reassociation experiment was carried out at 50°C by the microdilution well technique reported by Ezaki et al. (3) .
RESULTS AND DISCUSSION
BPR 2001 is a non-motile, nonspore-forming, Gram-negative rod which produces a large amount of cellulose. Table 1 (Table 2 ). These data indicate that BPR 2001 should be classified in the subgenus Gluconoacetobacter Yamada and Kondo (21) of the genus Acetobacter Beijerinck.
BPR 2001 was examined for DNA base composition and DNA homologies. As shown in Table 1 , the DNA base composition of BPR 2001 was estimated to be 62.3 mol% G + C. The type strain of A. xylinum (IFO 15237) had a similar G + 
